. Density perturbations at six successive times. The white color represents a high positive perturbation, while the black color represents an equal magnitude negative perturbation. Each successive color represents an equal change in perturbed density, with lines between colors representing constant perturbed density contours. Since the calculation is linear, the color scale is arbitrary. Between frames, the plasma rotates clockwise slightly more than half a revolution.
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0093-3813/96$05.00 0 1996 IEEE BACHMAN AND GOULD: LANDAU-LIKE DAMPING IN ROTATING PURE ELECTRON PLASMAS Abstract-A numerical solution of the two-dimensional (2-D) linearized incompressible fluid equations has been used to study the response of a cylindrical pure electron plasma to an externally applied pulse. The plasma response to the pulse exhibits a nondissipative decay process. This decay is due to differential rotation of the plasma at different radii and is clearly shown by computer-generated displays of the perturbed density.
OLLISIONLESS damping of two-dimensional (2-D) dis-C turbances in rotating fluids was predicted by Briggs et al.
[l] and has recently been observed experimentally by Pillai and Gould [2] . This paper illustrates the physical mechanism responsible for collisionless damping in rotating fluids and nonneutral plasmas.
A cylindrical pure electron plasma is confined radially by a uniform magnetic field B and axially with negatively charged trap electrodes [3], [4] . The electrostatic space charge selfrepulsion creates an outward radial force in the plasma which is balanced by an inward radial Lorentz force caused by steady-state rotation of the plasma within the uniform magnetic field.
In the drift approximation, three equations govern the dynamics of the plasma. These equations are the drift equation Plot of the perturbed radial electric field at the wall in time. Each A short burst of voltage is applied with m = 2 spatial symmetry to the electrodes which surround the plasma to initiate the perturbation at t = 0. Solutions to (1) and (2) are obtained by numerically integrating along 500 steps in radius for 512 discrete complex frequencies w that include a small fixed positive imaginary part used to make a discrete inverse Laplace transform. normalized to the wall radius. In this shear flow, the initial density perturbation is convected in the theta direction with different rates at different radii. As the radial layers shear, alternating bands of positive and negative density perturbations become thinner and more evenly distributed. The perturbed radial electric field at the wall, E T ( t ) , shown in Fig. 2 , is a weighted average of the density perturbations over the various radii. It decays in time due to phase mixing of the perturbed density n1 ( T , 0, t ) at different radial layers. This decay process is a spatial analogy to Landau damping in neutral plasmas [5] .
